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1 1 V 0 Vi-ATPaseOYi«45-***-r *A-9-/a^ ?>3*,Bf/ 

nMW)t2> - =Sr#mfc1-* EWE*- * -^Vi-ATPaseo 

2 ] 1 ^i^- * -3-TVi-ATPaseo 

[ff:fcjg 3 ] SfifffiThermus thermophi lusfi*T?3>*fflf^!5 2 OHHE^E- 
^-^Vi-ATPaseo 

■y-yo.^ y \ KmM-rzmm-^* o* 0, j k31, 7 h 

1- £ 5 o *• y ^ k us * & tb & mm 3 <P EHfr* - * 

-53-T-Vi-ATPaseo 

[ft 5 ] MB^J#-§- 3 43 * H232# 1 Ser^*OAla^«^<^am, 
43 £tft&235#lThr^<ASer^2£^0«ft<^& < £ *>— #*#1-*»#£4 
(00^- * -^Vi-ATPaseo 

[1**51 6 ] A-9- y^-^ y h 43 «t 7-2-- 7h#4<U — ^g^K 
±K@5££*vri/>*It:fcg 1 3&*f> 5 OV^-ftL^OEIie^-^-d^f-Vi-ATPaseo 

[lt^ 8 ] v v 3 4 y > w^-a-LTv^ft^ 1 

5> 7 (7)^1* fr^Hlifa^- * -^Vi-ATPaseo 

[»*£ 9 ] IE?iJ#-S§- 5 \Z 43 2> H48# E Glu^^ * t fcCys$S3k 43 
£^55#BGln$^£*&LfcCys^0^ft < t i>— ^Cys^Kv 3 >f > 
b * L T & ffif^g 8 tf> BSE* - * - ^T-Vi-ATPaseo 

[»*^ 10] Atr^-yhfei t>W ?H:*»t* ^ ^Cys5H 
&j&*#Cys5$3fe£*&$ ttT v^ffll^ 9 -^Vi-ATPase 0 

[$&9§of$Sfflfcm93] 

[0 0 0 1] 
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* ) m t LX^m %mMm&*=- ? -^Vi-ATPaseK:|i81-3 & <DX$>2> o 
[0 0 0 2] 

^T- ^ ^ X ^ § $ ^ Ki i ^ ^ ^ ^ ^ n ^ v > ^ y -7 v > <7) p?g ^ 

[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 

-f & E&2j$I«^& & t > ^5<t IF l ^-|pI<7) HHI££ Hire § & «r £ <d 2 £ £ iiiSfc-r 

Tli, fj&tf (3R, 3'R)-(P, P)-trans-l, 1' , 2, 2' , 3, 3' , 4, 4'-octahydro-3, 3' -dime 
thyl-4,4'-bipheanthrydiene (^jfl^ZfciU ) tTriptycyl (4)helicene (^#f^ 

jcM2) tmbtix^&o mmtt, mm-m.m~m.^^A,xi^nm^^ 
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* tz 2 mo^js^^tt'fkKJSt? i ^ frz&T u i ^injo^tcm^-r^ 

[0 0 0 6] 

, w&t-9- (mtt 3^ 4) , m&ftmm 5) ^ 

>^-*_ (^#fp^K6, 7) , wpm^-9- 8) , $cm^ 

[0 0 0 7] 

&AIP^«fJ«-*#Jfit"CV»*o ATP*JS»* (F 0 Fi-ATP^^#) (±^*^J50 
«E-r*Pl*fl*?>**o FoW^ttiWr^n Y> (H+) 

*i±JKj38^-C*0. Tffi^^ATP^^lC^lt^Fi^O^-/ 
M^ia 3 /335 7ieit$,^o « t/S^T^-* Hi if *> £ 

sttv^ e s^-x^y htea 3 p 3 v >wm±Km&L. muufrfrmwfe 
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ZsWi&iiXfT A'"?**** ^r-f^^y ba^{iaib2C9_i2^ 

ATF^fctffctt*^***-* hTWFoli^fefrfc^^WPtt-ia^^H 
* fc*oT, ATP#*»*^* ffi ti«+ ^ a - 

[0 0 0 8] 

-tb-Ciom«0|&W«-e»tt. iOFoFi-ATP^Jft«*^*3fcAl-^- 
U ^Hilttv^ (#02002-148232 : ffiB 0 2002^5^223) o ttz, 

jfe • #Jh * WW**- * i t ^ § * ® 'K* " ^ " ^y-*** " $ ^ * v ^ 

pernio) o 

[0 0 0 9] 

Nature 401:152-155, 1999 
Nature 401:150-152, 1999 
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Microbiol. 6:1-18, 1967 

[#flMfcfclK4] 
Nature 245:380-382, 1973 

Nature 386:299-302, 1997 
6] 

Biochem. Biophys. Res. Comm. 199:1057-1063, 1994 

Curr. Opin. Cell Biol. 7: 89-93, 1995 
[#M#tr^»8] 
Cell 42:39-50, 1985 

Nature 409: 113-119, 2001 

Nature Materials 1:173-177, 2002 
[0 0 10] 

i&m&m&: Lzitirz mm] 

[0 0 11] 
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[0 0 12] 

[0 0 13] 

[MM * Mik-r Z>tz*b<7) 
iOtlilii, mwmm*MW:1r2>tztb<DmMt Lt, V 0 Vi-ArPase<7>Vig&# 

- ^-TVi-ATPase & o 

[0 0 14] 

i^)^<7)Vi-ATPase{±. M^^A^^^ ^ h A^B^^-^ h 

li^cHHie?!! U FoFi-ATPaseO« 3i ff30J:^ ^^i^RM^B^i"^^^"^ 
&oT, D^-r^-^-y h^AsBs^RMOtf^SM^a^-CisO^ F^"/^--? h 

[0 0 15] 

iO^^cO®^- * -^T-Vi-ATPaseli. WsWi'&.^Xhh £ h oco^ 
[0 0 16] 

$ <b K Z CD^fM'Thermus thermophi lusfi3fctf> 0|e^ - * -^T-Vi-ATPasefi 

. k^-f^-=~y ^^I^@^-r^@^^J#-^•3<^>5^ 0l ;^■/^K3'^H^ b^-/^--* hc*b 
^v^y^ Kiii^^r-t^^^^^ih^— Lv/«fct uv^o 

[0 0 17] 

S h \Z i HUE*- * -^Vi-ATPasel^ 3 * f£232# 

S Ser&*OAla&2k^<Z>fiJfe, *5 £ £235* BThr^OSer»3fe^«lfeo4? 



tBiE# 2003-3094159 



mm 2002-337212 



^-V: 7/ 



[0 0 18] 

«t i9MgADP|51«^M^^ ATPM7K^8?^14^/G^^o ^&fr*>I?£MVi-ATP 
aseiiMgADPIM l-iot EHETtftlfjjlJ $ MIr] £ * & MgADPPl#75 ? j#M $ tt 
^^#MVi-ATPasei±, »s|5J: ^M^SM^to 
[0 0 19] 

$ $ h ^ i <0|&W <7? - * -^T-Vi-ATPase(i. A^ y h £ J: XT 

His* y*frLxg&L±Kmfc2tiT:^z>zt*iftt L^mnt Ltv^ e 

[0 0 2 0] 

d^H^^III^-^-^Vi-ATPaseti* /c> Dtr^^ Hcva-'f >b§B 
»c^»t*»48#BGlu5SUfe4r1ttfc LfcCysB*. & «t U f f£55#BGln$££«:tt» t 

[0 0 2 1] 

•T^VM ATPase (V 0 Vi-ATPase) Vi«B^ b3l, 

-ATPaseOVilfP^ (Vi-ATPase) *m$xMW}ir Sit (±^r < & h M! 
i<7)^<^Vi-ATPasei±> A^T^-? b 34@& J: lFBf7*^-7 >3li:J:oT 

[0 0 2 2] 

V 0 Vi-ATPaseOVi^(iD^^^^ MCF*J- *?3-=-v h HHfclfrfrLT 
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o ifc. iC0^<7)Vi-ATPase^14M/flt-e^<> Itf IBO t & 0 (D&W£M*& 
[0 0 2 3] 

r (± N <k^\<o-%im k&3\,*x m H^-e & tL ^o^n iciy&nr fg-e * * 0 

iilf, MittX^te £ ^T-^^fi^^^tiSambrook and Maniatis, in Mole 
cular Cloning-A Laboratory Manual, Cold Spring Harbor Laboratory Press, 
New York, 1989; Ausubel, F. M. et al., Current Protocols in Molecular Bi 
ology, John Wiley & Sons, New York, N.Y, 1995^>|S*R - ttf 

X&2>o 

[0 0 2 4] 

Z.<Dmfi<omW£- 9 -^Vi-ATPaseii, ^mMM^^M^.WM^.i' £V Q V 
!-ATPase<7)Vi^^ (Vi-ATPase) »K £ <Z> Vi-ATPase * n - W*" 'J * * V 
K (DNABftf\ RNABJWo £f i L < (icDNAUfJto iikT TVi-ATPase^ 1 ! % 9 V 
*^KJ t|B|R1- fcffl^Tat^I^WfcfKtl - * £ t&X% & 
o 1" * £> -t>V 0 Vi-ATPase & n - Ki" * *° 'J J* 9 V * ^ K (cDNAWfJf) £>B£?!i l±<& 
ft|tf)T*-*^-X (Mx-^GenBankr-*-^^— ^ : URL: http://www.ncbi.nlm.ni 

h. g ov^) \z&\i*x&ikGMz*'X&*)^ zjnb<DmmmzmmLfz7u-y> 
w^v y4^-i/3>&^?cRm~£vxmf<vcwk7j7*7v-^frbm% 

[0 0 2 5] 

-e IT, £(7)Vi-ATPase* 0 '; % 9 V**f- Y^ft^mtt^^&X^Z 

M^'b^^lt^Vi-ATPase^^f-r^-^^i^o Will 0Hx.tf, RNA^V 
p< 9-4f*/n^e-^-*^r-f-*|&-S^^ ^ - ^Vx-ATPase^ U % 9 V*=f- 
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Htftgg £#1" * Vi-ATPase* ^ V tf b n -C&m-f £ - t § & 0 RNA# V * 9 - 
-tf^n Ltli, T7. T3, SP6& t^m^X^ &o £ ft £> ORNA*° V ^ 9 

--tryn^e-^-fc-g-tf^*- £ LT(i> pKAl> pCDM8, pT3/T7 18^ pT7/3 19 
, pBluescript Il&^WjrC^&o Vi-ATPase#V * * K**£ 

fclt^-'** ^-^tw^v»T*a$-*tL(f. mte^-^-^Vi-ATPase^^ 

■f- K * »i T^m^ * 9 - fcffrfc t > -r ? * - -e^±« £BS?S£& 

U £OBStie!fc#***t*ttf, ^OJ&^fl^&SWOVi-ATPase^S:** 
iin^fc^lio «IiHS^^^-tl-Cli, pUCm. pBluescript I 
I> pET3£3l v 7s f A , pGEXS&3& X A & if^J^t? § * o $ 5> K > # V * * V 

imi^^^-^IL, f7>^7x^f L^H^#HH&^ 

<b g W O Vi-ATPase^ Wit^iSo 9 9 - £: L X (i , pKAl > pCD 

M8, pSVK3. pMSG. pSVU pBK-CMV. pBK-RSV> EBV^*-, pRS> pYES2& &m 
If»tLttt> t HI&3B*»WUfiHEK293, ^/uWWIHI&C0S7, ^ 
-~X^NAX^-^pmmCH0^^Ol>i?LKi^#». fcavMifc h§» 

, 77';*7^3irx)HPiJfi«:t , 'bfffl^l*o %M^9 9 - £ 
ii'^JKW&fcfflv** CH ? fl^o B5tiStfe«H)!&-elia$*^Vi-ATPaseS:^ 

mitm&, mm> 7&'kfrm, vmiMM. r^mm, sds-page. mn&m%mh. 
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[0 0 2 6] 

t tz Z- O i OfMHOEIS**- * -^T-Vi-ATPaseti, X*Mfcf iJfflOftjS^ <b 
, Utt^J^ifiLV 1 . tot, 65rJ^±^£W1-&Thermus^ M 
ethanococcusJl^Sulfolobusm^^^ma^^Vi-ATPase^ 1 ; * * 1/*^ K*« 
ffltSifeWt^o Sfcfc, 70rJ2Lh-e&&W-f fc**"Ci*»*Wlhfir 
mus thermophilusffi^^Vi-ATPase^ 1 ; * * K«:ttffi+* - fc#*rfcflP4 

tv> 0 i<7)Thermus thermophilusfii^OVi-ATPase*' 1 ; * 9 V*?- KliHHW^ 
1 ^t^*IE?iJ*^L-rv^o ^OThermus thermophilusfi^^Vi-ATPase 
#i;**V*^K«\ R^S^OTSymB^&fcStfy^^K (F^ 
A^ylO , @5^J#^-3<7>^ i ;^7 P f-F (At/^-yf) , K?!I##4<&#V 
^7^K (Bt7*^-y>) *i(>WJff 5^f^yf K (Df^-yf^ 
<b fc3-KLTV»*o ^oT. E^IJ#-^10334-4196 ntffi9!I*m 

h 3 fl£ X UW &If^t4Vi-ATPase£#& £ t 

$fc@fi^ij#-^l^l-4196 ntSB^J^^m^-^^)^ tirioT, D-fr^-y 
HCF^o.-* h H@*^L^It^14Vi-ATPase*#^-i:^-eg^o 
[0 0 2 7] 

i^f&WOHiE*- * -^Vi-ATPase^$ h KftMlt L^Wfo&s 
^•3 ^iJ»t**232»BSer»*OAlrfSUfe^OilJfe, * * lM£235#BThr$IS<7>S 

a***) T?&&o 1"&^*>. K^»<7)V-ATPasefc^^«). T. thermophi lus^O 
HBWS*OVi-ATPasett»«tOft»BHSOlB, v>*>*9> *MgADPMFK i « TTK&a* 
if»»fi"*i:v^«|oJ*^rLri5'9 (J Biol Chem 273, 20504-20510, 1998) , ii 
UtteATPfc^SCi: LTSnx.T^'b5^F l 3^(7)ADPWJ^^L. #&10^WCATPini7K 

^» * jt-r * o -e- i -ci *> mMon^# & figi^ gen# * ffos l t adppp 
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l$H *ATPflHt*KN»$« ^ t & Eft Lfco 
[0 0 2 8] 

<&miT2>Ztj)S»lMt%:2>o -<7)i^ &A& X U/ £ tz (SB^ T^- 7 fOlS 

COHis* ^£Ni-NTA* 7 -f K^jft^i - *^ (Nature 386:299-302, 1997; FE 
BS Letters 470:244-248, 2000) ^ ttfT? § &o 

[0 0 2 9] 

dO^OHl^-^-^T-Vi-ATPasetif fc, D^T^.-? > Kva <f > hSB 
^•Hf-frUTV^itSrSUOff* Lv«££ LTV^ 0 [i?a4> h 

£&*tj fc(±. Vi-ATPase^iSlt^D^-/^^^ h OlIlilgjitfrSM&^W ($j;U£\ 

fMiiMttWlSifc ttti±* < , Vi-ATPase«9ll$5£«!l|-f 

li^Lfc&O (700X7x7) ^\ ^^v^liT^f >70>>h (Natu 
re 386:299-302, 1997) «0«j»lJ«lt**l^"t& - ttfX~& 2>o ZLX, iOi 
^r/ar^ D^^-a.— ? b<7>Cys£lS^ x. f£ v ^ 4 ^ h\ 

?iJ£^L£Thermus thermophilusfi^Vi-ATPaseOD^^^- v MlttCys^*** 

%Wl±, @B^iJ#-^5^^^^>^48#BGlu^«:a^t^Cysa^ &£Z>*%55& 
BG\nJ%m*WW:L?zCysm&0&% < tb — J} (&* L < fiWTj) <7>Cys?»K 

b J^<7)Cys?i|* (A^ 7J--7b O-a-tf 9 4@> Bt7a-7> O^ff 3 Wi) v 
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[0 0 3 0] 

itz, 9 3 J > hT?te£<> D^T^-? H-fe^LfcF 

[0 0 3 1] 

mSB^#^*#Vl-ATPaseti> Vi-ATPase^'; * * V**- KKfctt&Brfc 

ffli-S^ $t&mxm<DKB&. #i)Z?U*?-V&J&&: Wz-tt* Nucleic A 
cidRes. 25:3440-3444, 1997#) l:iotfHU iOtlS'f'^^^tf 

[0 0 3 2] 
[0 0 3 3] 

1. 

T. thermophilic HB8fi*Vi-ATPaseOA. B> D. F^^^-y h Sr=r - Ki" 
BM^tfe tfc^B^BL21-CodonPlus-RP(Stragene) v>TVi-ATPase&f&5L£ 

I : Vi-ATPase(A-His 8 -tags/ACys/A-S232A/A-T235S/D-E48C/D-Q55C) 

(1) W7JL~-y bON»HHis^^*j»^ (A-Hisg-tags) 

(2) A^iOWT^--^ bO^TWCysSSHfe^rJiafel-llft (ACys) 

(3) A^-r^-y KZ>#232#@Ser7&*Alafc1tife (A-S232A) 

(4) A^7'J-^-7 h0^235#B1hr**SerU1tm (A-T235S) 
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(5) h08W8#§Ghw&*CysK1t& (D-E48C) 

(6) D^r^--? hcO||55#@Gln^Cys^e^ (D-Q55C) 

II : Vi-ATPase (A-His 8 -tags/ACys/A-S232VA-T235S/F-S28C/F-S35C) 

(1) A^ysL^y Yomizms? y*$k& (A-Hisg-tags) 

(2) Afc J: 7=l -7>^t OCys^ft^Ser^^ ^ffi& ( A Cys) 

(3) A^T^-y K7)^232#gSer^Ala^-gm (A-S232A) 

(4) Ay-7^=.v h0^235#gThr^Serl"«m (A-T235S) 

(7) FiJ-T^-y h^^28#@Ser^Cys^Sm (S28C) 

(8) F^-y^y V0^35#aSer^Cyslcam (S35C) 

T&mWkBM*. 0. 3M NaCl Sr^tf 20mM imidazole/HCI(pH8.0) KjRfl U 65^C 
. -e30^»S^L^m, mCT3oE&* Ni2+- a ffinity colu 

mn(Amersham) LTO. 3M NaCl ^#tr0. 5M imidazole/HCI (pH8. 0) *C»ffi Lfco 
jftrKifcfc^x.. K^ata (VIVA-Spin,VIVA science) U RESOURCE Q column^ 
&L?Zo Vi-ATPase£^tr*ffi#&Superdex 200 column (Amersham) ^> 
? 5 *-->a yitv^^ >^^m^^Lfz 0 ffl^^tt^Vi-ATPase^ 2 
itf!l^6-[N' -[2-(N-maleimido) ethyl] -N-piperazinylamido]hexyl D-biotinami 
de (biotin-PEAC 5 -malainiide, Doj indo^tf^Wbbfco 25 "C "CI 555^ 
j.^— -> a > Lfc^, * Wn o ^K&PD-10 Column (Amersham) i:fL, 
KSK*lfeV»feo D^iOTt^-'^ h^fcf^Wbli, streptavidin-alkaline 
phosphatase conjugate (Amersham) %M^X > ^ * > :/n yf <t 
mULtz (HI 2) o 

i-2. nnKum 

5//l©7D-b;V^^ 2^*^^^ (50nmJ¥OX^~-9-— &^Ht) 
fcfft&Lfco JaO*^^^M(iNi 2 +-nitrilotriacetic acid"C^>- h L> fcf*?- 
Wfc L TtVi-ATPase (0. 1-1 ,« M) (50mM Tr is-HCI, pH8. 0, lOOmM KCI, 5mM 

MgCl 2 , and 0.5%(w/v)BSA^P>fc£A^i£«ff 7 tf t^^AU His*^£2f 
7 * ^TVi-ATPase* L-fco 

[0 0 3 4] 
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0. l%(w/v) OStereptavidurCn — h L/c If— X( ^ =0. 56^ m, Bangs Laborator 
ies inc. 7 n->fe;WC#ifcU JNS-ft-tr-XttftJMS^tT^ biotin-st 
reptavidine^K X^XVtfz l*W tf - X £ L 
[0 0 3 5] 

Vi-ATPase^^^HI^{±> ^T^t^^ATP^ (0.2mg/ml creatine kinase £2.5 
mM creatine phosphate ATPS^^Xt^A*) ^ fcf-XOE!<E*IJI1»«W* 

(1X70, Olympus, fg^lOOO) ^ffflLtMl/;o £ fc@te«9#S»±CCD:fr * 9 
-ee-r'^ie^L^o ^OVi-ATPase^lil^ll^v^-rAti. Fi-ATPaseO 0 

gy^fA (Proc Natl Acad Sci U S A 98, 13649-54, 2001) tWV&r?1bZ>o 
■f%fr*>, mmzvtfcteW-T'^-v MCjfg^L&tf-XKJ: *K 
tt^T-Hm^tL/i (02) o 
1-3. fOfll07 7-t'f 

* > / n° * % MS. ttUVaiJfe J: o Tfr o e ATPDnTK^H^tt t± > pyruvate k ina 
setlactate dehydrogenase t £ i3 yf) ^ S-tffcNADH&flSH £ *) «fl£ Lfz a 



2. jfn^p: 

2-1. H4E£>fg?S$ 

Vi-ATPase(A-His 8 -tags/ACys/A-S232VA-T235S/ D-E48C/D-Q55C) is X CKVi-AT 
Pase (A-His8-tags/ACys/A-S232VA-T235S/F-S28C/F-S35C) O 2 oogenic 
ov>rHI^^il^b7to 2 o<7)^^#{£, I^C i 9 ^Michael is Menten* 4 XO 
Kinetics^r^L. Km=0. 3-0. 5mM,Vmax( turnover rate)=~10sec- 1; £:^ Lfz 0 

»^MOFoFl-ATP^»*fcRieS^*o*: (J Biol Chem 273, 2 
0504-1014, 1998) . 
2-2. D^X^-;' hOlS^ 

ATP i&ttlMffiWi £ 7 n - >fe ;v \Z&K £ & > Vi-ATPaseOD-9- ? 
M^ig^Lfctf-XollME^m&Sfrfc (IU3A-3D) 0 -o?)7n-*Kli, 

5-ioi@ <omnv- x#mm $ *tfc o 

[0 0 3 6] 

#|n]-e£ , Fi-ATPaseO0^lRl Rfcfc, «HIIi^?>** 
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[0 0 3 7] 

T v> K (Azide) teFi-ATPase^ATPaseffrft i> i> lfi«t" * ^ ? (Nature 386, 29 
9-302, 1997) , Vi-ATPase^ATPaserSl^iiiaWt-CV^^i/^^^ibtL-CV^ ( 
J Biol Chem 265, 21946-50, 1990) o ^#Vi-ATPaseOil^tC-ov^-C ffl&X* 
T VY (Azide) (i4mM ATF&&T (EI 3 A, B) *0. lmM ATP^T"C^Vi-AT 
PaseO 0$e \^¥M £ # x. & o 0 
[0 0 3 8] 

4mM ATP#4T"C<7) s l z *^|5]*E^:}i. &J2.6 rps (revolutions per sec I 0^$fc 
/^VXT^lbvtZo 1 mM ATP^T"C<7)¥^II^^^2.4 rpsJsTF-Cfcofco 
l 0^^3^coATP/6 ? 1£ffl^tL^ i:^i-tt(i\ EHeaRti\ ^;v*<aa&lRj£ 
(~io atpsoJptK^I/^) ^^«*$*t&ATPira*^»aKtwA<— »: 

LTV»4, 0.5 mM ATP-CttW®|g«fcl±ifc2.2 rpsfcfTttv^ (@3C 

) 

2-3. -7 h<7)HI^ 

bUjg^LfeVf-XUKEfellil^tLTto 4 mM ATP«J£0^#-et± 

O 

[0 0 3 9] 
[»«©»*] 

&.±WEL<mWLtz£&*)> iOHJlo»«i:ioT> SfiftOEHe*-*-* 
^ttt OVi-ATPase>6 s m# £ *t & 0 iOEHE*-^- ^T-Vi-ATPaseO £ 

h Kmm MJ&B t LT^#@^#Vi-ATPaseri s il'& Zti& 0 Z ft hit, -^4*7 

[0 0 4 0] 

SEQUENCE LISTING 
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<110> Japan Science and Technology Corporation 

<120> A Rotary Motor molecule Vl-ATPase 

<130> NP02447-YS 

<140> 
<141> 

<160> 5 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 4199 
<212> DNA 

<213> Thermus thermophilus 

<220> 
<221> CDS 
<222> (1)..(318) 

<220> 
<221> CDS 

<222> (334) (2067) 

<220> 
<221> CDS 
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48 



<222> (2081) (3514) 

<220> 
<221> CDS 

<222> (3528).. (4196) 
<400> 1 

gtg agg atg gcg gtg ate gec gat ccc gag acc gec cag ggg ttc egg 
Val Arg Met Ala Val He Ala Asp Pro Glu Thr Ala Gin Gly Phe Arg 
15 10 15 

etc gcg ggc etc gag ggc tac ggg gee tct teg gcg gag gag gee caa 
Leu Ala Gly Leu Glu Gly Tyr Gly Ala Ser Ser Ala Glu Glu Ala Gin 
20 25 30 



age etc ctg gaa acc etc gtg gag egg ggc ggc tac gee ctg gtg gec 144 
Ser Leu Leu Glu Thr Leu Val Glu Arg Gly Gly Tyr Ala Leu Val Ala 
35 40 45 



96 



192 



240 



gtg gac gag gcg etc etc ccc gac ccc gag egg gcg gtg gag cgc etc 
Val Asp Glu Ala Leu Leu Pro Asp Pro Glu Arg Ala Val Glu Arg Leu 
50 55 60 

atg egg ggc agg gac etc ccc gtg etc ctg ccc ate gcg ggg ctg aag 
Met Arg Gly Arg Asp Leu Pro Val Leu Leu Pro He Ala Gly Leu Lys 
65 70 75 80 



gag gee ttc cag ggg cac gac gtg gaa ggc tac atg egg gag ctg gtg 288 
Glu Ala Phe Gin Gly His Asp Val Glu Gly Tyr Met Arg Glu Leu Val 
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85 90 95 

agg aag acc ate ggc ttt gac ate aag ctg tagaatggag ggacg atg ate 339 
Arg Lys Thr lie Gly Phe Asp He Lys Leu Met He 

100 105 

caa ggg gtg ate cag aag ate gcg ggc ccg gcg gtg ate gee aag ggc 387 
Gin Gly Val He Gin Lys He Ala Gly Pro Ala Val He Ala Lys Gly 
110 115 120 

atg etc ggg gee cgc atg tac gac ate tgc aag gtg ggc gaa gag ggc 435 
Met Leu Gly Ala Arg Met Tyr Asp He Cys Lys Val Gly Giu Glu Gly 
125 130 135 140 

etc gtg ggc gag ate ate cgc ctg gac ggg gac acg gee ttc gtc cag 483 
Leu Val Gly Glu He He Arg Leu Asp Gly Asp Thr Ala Phe Val Gin 
145 150 155 

gtc tac gag gac acc teg ggc eta aag gtg ggg gag ccc gtg gtc tec 531 
Val Tyr Glu Asp Thr Ser Gly Leu Lys Val Gly Glu Pro Val Val Ser 
160 165 170 

acg ggg ctt ccc ttg gcg gtg gag etc ggc ccc ggg atg ctg aac ggc 579 
Thr Gly Leu Pro Leu Ala Val Glu Leu Gly Pro Gly Met Leu Asn Gly 
175 180 185 

ate tac gac ggc ate cag cgc ccc ctg gag cgc ate egg gag aag acg 627 
He Tyr Asp Gly He Gin Arg Pro Leu Glu Arg He Arg Glu Lys Thr 
190 195 200 
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ggg ate tac ate acc egg ggc gtg gtg gtc cac gee ctg gac egg gag 675 
Gly He Tyr He Thr Arg Gly Val Val Val His Ala Leu Asp Arg Glu 
205 210 215 220 

aag aag tgg gee tgg acg ccc atg gtc aag ccc ggg gac gag gtg egg 723 
Lys Lys Trp Ala Trp Thr Pro Met Val Lys Pro Gly Asp Glu Val Arg 
225 230 235 

ggg ggt atg gtc ctg ggc acg gtg ccc gag ttc ggc ttc acc cac aag 771 
Gly Gly Met Val Leu Gly Thr Val Pro Glu Phe Gly Phe Thr His Lys 
240 245 250 

ate ctg gta ccc ccg gac gtg egg ggc egg gtc aag gag gtg aag ccc 819 
He Leu Val Pro Pro Asp Val Arg Gly Arg Val Lys Glu Val Lys Pro 
255 260 265 

gee ggg gag tac acc gtg gag gag ccg gtg gtg gtc etc gag gac ggc 867 
Ala Gly Glu Tyr Thr Val Glu Glu Pro Val Val Val Leu Glu Asp Gly 
270 275 280 

acc gag etc aag atg tac cac acc tgg ccc gtt cgc egg gcg agg ccc 915 
Thr Glu Leu Lys Met Tyr His Thr Trp Pro Val Arg Arg Ala Arg Pro 
285 290 295 300 

gtg caa agg aag ctt gac ccc aac acc ccc ttc etc acg ggg atg cgc 963 
Val Gin Arg Lys Leu Asp Pro Asn Thr Pro Phe Leu Thr Gly Met Arg 
305 310 315 
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ate ctg gac gtc etc ttc ccc gtg gec atg ggg ggc acc gec gec ate 1011 
He Leu Asp Val Leu Phe Pro Val Ala Met Gly Gly Thr Ala Ala He 
320 325 330 

cct ggg ccc ttc ggc age ggc aag acc gtg acc cag cag tec ctg gec 1059 
Pro Gly Pro Phe Gly Ser Gly Lys Thr Val Thr Gin Gin Ser Leu Ala 
335 340 345 

aag tgg tec aac gec gac gtg gtg gtc tac gtg ggc tgc ggg gag egg 1107 
Lys Trp Ser Asn Ala Asp Val Val Val Tyr Val Gly Cys Gly Glu Arg 
350 355 360 

ggg aac gag atg acc gac gtg etc gtg gag ttc ccc gag etc acc gac 1155 
Gly Asn Glu Met Thr Asp Val Leu Val Glu Phe Pro Glu Leu Thr Asp 
365 . 370 375 380 

ccc aag acg ggg ggg ccc ttg atg cac cgc acc gtc etc ate gec aac 1203 
Pro Lys Thr Gly Gly Pro Leu Met His Arg Thr Val Leu He Ala Asn 
385 390 395 

acc tec aac atg ccc gtg gee gec cgc gag gec age ate tac gtg ggc 1251 
Thr Ser Asn Met Pro Val Ala Ala Arg Glu Ala Ser He Tyr Val Gly 
400 405 410 

gtg acc ate gec gag tac ttc cgc gac cag ggc ttc tec gtg gec etc 1299 
Val Thr He Ala Glu Tyr Phe Arg Asp Gin Gly Phe Ser Val Ala Leu 
415 420 425 

atg gec gac tec acg age cgc tgg gec gag get ttg cgc gag ate tct 1347 
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Met Ala Asp Ser Thr Ser Arg Trp Ala Glu Ala Leu Arg Glu He Ser 
430 435 440 

age cgc etc gag gag atg ccc gee gag gag ggc tac ccg ccc tac etc 1395 
Ser Arg Leu Glu Glu Met Pro Ala Glu Glu Gly Tyr Pro Pro Tyr Leu 
445 450 455 460 

gee gec agg etc gec gec ttc tac gag egg gcg ggc aag gtc ate acc 1443 
Ala Ala Arg Leu Ala Ala Phe Tyr Glu Arg Ala Gly Lys Val He Thr 
465 470 475 

ctg ggc ggc gag gag ggg gcg gtg acc ate gtg ggg gec gtc tec ccg 1491 
Leu Gly Gly Glu Glu Gly Ala Val Thr He Val Gly Ala Val Ser Pro 
480 485 490 

ccg ggc ggc gac atg tec gag ccc gtg acc cag tec acc ttg agg ate 1539 
Pro Gly Gly Asp Met Ser Glu Pro Val Thr Gin Ser Thr Leu Arg He 
495 500 505 

gtg ggg gec ttc tgg egg ctt gac gee tec ctg gec ttc cgc cgc cac 1587 
Val Gly Ala Phe Trp Arg Leu Asp Ala Ser Leu Ala Phe Arg Arg His 
510 515 520 

ttc ccc gec ate aac tgg aac ggc tec tac age etc ttc acc tec gec 1635 
Phe Pro Ala He Asn Trp Asn Gly Ser Tyr Ser Leu Phe Thr Ser Ala 
525 530 535 540 

ctt gac ccc tgg tac egg gag aac gtg gee gag gac tac ccc gag etc 1683 
Leu Asp Pro Trp Tyr Arg Glu Asn Val Ala Glu Asp Tyr Pro Glu Leu 
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cgc gac gcc ate tec gag ctt ttg cag egg gag gcg ggc etc cag gag 1731 
Arg Asp Ala He Ser Glu Leu Leu Gin Arg Glu Ala Gly Leu Gin Glu 
560 565 570 

ate gtc cag etc gtg ggg ccg gac gcc etc cag gac gcc gag cgc etc 1779 
He Val Gin Leu Val Gly Pro Asp Ala Leu Gin Asp Ala Glu Arg Leu 
575 580 585 

gtc att gag gtg ggc egg ate ate cgc gag gac ttc ctg cag cag aac 1827 
Val He Glu Val Gly Arg He He Arg Glu Asp Phe Leu Gin Gin Asn 
590 595 600 

gcc tac cac gag gtg gac gcc tac tgc tec atg aag aag gcc tac ggg 1875 
Ala Tyr His Glu Val Asp Ala Tyr Cys Ser Met Lys Lys Ala Tyr Gly 
605 610 615 620 

ate atg aag atg ate etc gcc ttc tac aag gag gcg gag gcg gcc ate 1923 
He Met Lys Met He Leu Ala Phe Tyr Lys Glu Ala Glu Ala Ala He 
625 630 635 

aag egg ggg gtt tec ata gac gag ate ctg cag etc ccc gtt ctg gag 1971 
Lys Arg Gly Val Ser He Asp Glu He Leu Gin Leu Pro Val Leu Glu 
640 645 650 

cgc ate ggc cgc gcc cgc tac gtg age gag gag gag ttc ccc gcc tac 2019 
Arg He Gly Arg Ala Arg Tyr Val Ser Glu Glu Glu Phe Pro Ala Tyr 
655 660 665 
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ttt gag gag gcc atg aag gag ate cag ggg gec ttc aag gec ctg gec 2067 
Phe Glu Glu Ala Met Lys Glu He Gin Gly Ala Phe Lys Ala Leu Ala 
670 675 680 

taaaggggga gag atg gac ctt ctg aag aag gag tac acg ggc ate ace 2116 
Met Asp Leu Leu Lys Lys Glu Tyr Thr Gly He Thr 
685 690 695 

tac ate teg ggg cct ctt etc ttc gtg gag aac gcc aag gac ctg gcc 2164 
Tyr He Ser Gly Pro Leu Leu Phe Val Glu Asn Ala Lys Asp Leu Ala 
700 705 710 

tac ggg gcc ate gtg gac ate aag gac ggc acg ggc egg gtc cgc ggc 2212 
Tyr Gly Ala He Val Asp He Lys Asp Gly Thr Gly Arg Val Arg Gly 
715 720 725 

ggc cag gtg att gag gtc tec gag gag tac gcc gtc ate cag gtg ttt 2260 
Gly Gin Val He Glu Val Ser Glu Glu Tyr Ala Val He Gin Val Phe 
730 735 740 

gag gaa ace act ggg ctg gac ctg gcc acg ace age gtg age ctg gtg 2308 
Glu Glu Thr Thr Gly Leu Asp Leu Ala Thr Thr Ser Val Ser Leu Val 
745 750 755 760 

gag gac gtg gcc egg ctt ggg gtc tec aag gag atg ctg ggc cgc cgc 2356 
Glu Asp Val Ala Arg Leu Gly Val Ser Lys Glu Met Leu Gly Arg Arg 
765 770 775 
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ttc aac ggc ate ggc aag ccc ata gac ggc ctg ccg ccc ate ace ccg 2404 
Phe Asn Gly He Gly Lys Pro He Asp Gly Leu Pro Pro He Thr Pro 
780 785 790 

gag aag egg etc ccc ate acc ggc ctt ccc tta aac ccc gtg gee egg 2452 
Glu Lys Arg Leu Pro He Thr Gly Leu Pro Leu Asn Pro Val Ala Arg 
795 800 805 

agg aag ccg gag cag ttc ate cag acg ggc ate tec acc att gac gtg 2500 
Arg Lys Pro Glu Gin Phe He Gin Thr Gly He Ser Thr He Asp Val 
810 815 820 

atg aac acc ctg gtc egg ggg cag aag ctt ccc ate ttc tec ggc teg 2548 
Met Asn Thr Leu Val Arg Gly Gin Lys Leu Pro He Phe Ser Gly Ser 
825 830 835 840 

ggg ctt ccc gec aac gag ate gee gee cag ate gec cgc cag gee acg 2596 
Gly Leu Pro Ala Asn Glu He Ala Ala Gin He Ala Arg Gin Ala Thr 
845 850 855 

gtg cgc ccc gac etc tec ggg gag ggg gag aag gag gag ccc ttc gec 2644 
Val Arg Pro Asp Leu Ser Gly Glu Gly Glu Lys Glu Glu Pro Phe Ala 
860 865 870 

gtg gtc ttc gee gee atg ggg ate acg cag egg gag etc tec tac ttc 2692 
Val Val Phe Ala Ala Met Gly He Thr Gin Arg Glu Leu Ser Tyr Phe 
875 880 885 

ate cag gag ttt gag cgc acc ggg gee ctg age cgc tec gtc etc ttc 2740 
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He Gin Glu Phe Glu Arg Thr Gly Ala Leu Ser Arg Ser Val Leu Phe 
890 895 900 

ctg aac aag gcg gac gac ccc acc att gag cgc ate etc ace ccc cgc 2788 
Leu Asn Lys Ala Asp Asp Pro Thr He Glu Arg He Leu Thr Pro Arg 
905 910 915 920 

atg gec etc acc gtg gec gag tac ctg gec ttt gag cac gac tac cac 2836 
Met Ala Leu Thr Val Ala Glu Tyr Leu Ala Phe Glu His Asp Tyr His 
925 930 935 

gtc etc gtc ate etc acg gac atg acc aac tac tgc gag gec ttg egg 2884 
Val Leu Val He Leu Thr Asp Met Thr Asn Tyr Cys Glu Ala Leu Arg 
940 945 950 

gag ate ggg gec gee cgc gag gag ate ccg ggc cgc cgc ggt tac ccc 2932 
Glu He Gly Ala Ala Arg Glu Glu He Pro Gly Arg Arg Gly Tyr Pro 
955 960 965 

ggc tac atg tac acc gac ctg gec acc ate tac gag cgc gec ggg gtg 2980 
Gly Tyr Met Tyr Thr Asp Leu Ala Thr He Tyr Glu Arg Ala Gly Val 
970 975 980 

gtg gag ggg aag aag ggg age gtg acc cag ate ccc ate etc tec atg 3028 
Val Glu Gly Lys Lys Gly Ser Val Thr Gin He Pro He Leu Ser Met 
985 990 995 1000 

ccc gac gac gac cgc acc cac ccc ate ccc gac etc acg ggc tac ate 3076 
Pro Asp Asp Asp Arg Thr His Pro He Pro Asp Leu Thr Gly Tyr He 
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1005 1010 1015 

acc gag ggg cag ate cag etc tec egg gag etc cac cgc aag ggc ate 3124 
Thr Glu Gly Gin He Gin Leu Ser Arg Glu Leu His Arg Lys Gly He 
1020 1025 1030 

tac ccg ccc att gac ccc ttg ccc tec etc tec egg etc atg aac aac 3172 
Tyr Pro Pro He Asp Pro Leu Pro Ser Leu Ser Arg Leu Met Asn Asn 
1035 1040 1045 

ggc gtg ggc aag ggc aag acc egg gag gac cac aag cag gtc tec gac 3220 
Gly Val Gly Lys Gly Lys Thr Arg Glu Asp His Lys Gin Val Ser Asp 
1050 1055 1060 

cag etc tac tec gee tac gee aac ggg gtg gac ate egg aag etc gtg 3268 
Gin Leu Tyr Ser Ala Tyr Ala Asn Gly Val Asp He Arg Lys Leu Val 
1065 1070 1075 1080 

gee ate ate ggc gag gac gee etc acg gag aac gac cgc cgt tac etc 3316 
Ala He He Gly Glu Asp Ala Leu Thr Glu Asn Asp Arg Arg Tyr Leu 
1085 1090 1095 

cag ttc gee gac gee ttt gaa egg ttc ttc ate aac cag ggg cag cag 3364 
Gin Phe Ala Asp Ala Phe Glu Arg Phe Phe He Asn Gin Gly Gin Gin 
1100 1105 H10 

aac cgc tec att gag gag age ctg cag ate gee tgg gee etc etc tec 3412 
Asn Arg Ser He Glu Glu Ser Leu Gin He Ala Trp Ala Leu Leu Ser 
1115 1120 1125 
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atg ctg ccc cag ggc gag etc aag cgc ate tec aag gac cac ate ggc 3460 
Met Leu Pro Gin Gly Glu Leu Lys Arg He Ser Lys Asp His He Gly 
1130 1135 1140 

aag tac tac ggc cag aag ctg gag gag ate tgg ggc gcg ccc cag gee 3508 
Lys Tyr Tyr Gly Gin Lys Leu Glu Glu He Trp Gly Ala Pro Gin Ala 
1145 1150 1155 1160 

ctg gac taagggaggg tag atg age cag gtg age ccc ace egg atg aac 3557 
Leu Asp Met Ser Gin Val Ser Pro Thr Arg Met Asn 

1165 1170 

ctt ctg cag agg egg ggg cag etc cgc ctg gcg cag aag ggg gtg gac 3605 
Leu Leu Gin Arg Arg Gly Gin Leu Arg Leu Ala Gin Lys Gly Val Asp 
1175 1180 1185 

etc etc aag aag aag egg gac gee ctg gtg gee gag ttc ttc ggc ctg 3653 
Leu Leu Lys Lys Lys Arg Asp Ala Leu Val Ala Glu Phe Phe Gly Leu 
1190 1195 1200 

gtg egg gag gee atg gag gee agg aag gee ctg gac cag gcg gec aag 3701 
Val Arg Glu Ala Met Glu Ala Arg Lys Ala Leu Asp Gin Ala Ala Lys 
1205 1210 1215 1220 

gag gee tac gee gee etc etc ctg gee cag gee ttt gac ggg ccg gag 3749 
Glu Ala Tyr Ala Ala Leu Leu Leu Ala Gin Ala Phe Asp Gly Pro Glu 
1225 1230 1235 
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gtg gtg gcg ggg gcg gcc ctt ggg gtc ccg ccc etc gag ggg gtg gag 3797 
Val Val Ala Gly Ala Ala Leu Gly Val Pro Pro Leu Glu Gly Val Glu 
1240 1245 1250 

gcg gag gtg gag aac gtc tgg ggg age aag gtg ccg agg etc aag gcc 3845 
Ala Glu Val Glu Asn Val Trp Gly Ser Lys Val Pro Arg Leu Lys Ala 
1255 1260 1265 

ace ttc ccc gac ggg gcc etc ctt tec ccg gtg ggg ace ccg gcc tac 3893 
Thr Phe Pro Asp Gly Ala Leu Leu Ser Pro Val Gly Thr Pro Ala Tyr 
1270 1275 1280 

ace etc gag gcc age egg gcc ttc cgc cgc tac gcc gag gcc ctg ate 3941 
Thr Leu Glu Ala Ser Arg Ala Phe Arg Arg Tyr Ala Glu Ala Leu He 
1285 1290 1295 1300 

egg gtg gcc aac ace gag ace cgc ctg aag aag ate ggg gag gag ate 3989 
Arg Val Ala Asn Thr Glu Thr Arg Leu Lys Lys He Gly Glu Glu He 
1305 1310 1315 

aag aag ace acg egg egg gtg aac gcc ctg gag cag gtg gtg ate ccg 4037 
Lys Lys Thr Thr Arg Arg Val Asn Ala Leu Glu Gin Val Val He Pro 
1320 1325 1330 

ggg ate cgc gcc cag ate cgc ttc ate cag cag gtc ctg gag cag egg 4085 
Gly He Arg Ala Gin He Arg Phe He Gin Gin Val Leu Glu Gin Arg 
1335 1340 1345 

gaa egg gag gac ace ttc cgc etc aag cgc ate aag ggc aag att gag 4133 

liiUW 2003-3094159 



!&m 2002-337212 



^-v : 29/ 



Glu Arg Glu Asp Thr Phe Arg Leu Lys Arg He Lys Gly Lys He Glu 
1350 1355 1360 

gcc egg gag gec gag gag gag ggc ggc egg ccc aac ccg cag gtg gag 4181 
Ala Arg Glu Ala Glu Glu Glu Gly Gly Arg Pro Asn Pro Gin Val Glu 
1365 1370 1375 1380 

ate ggg gcg ggc ctt taa 4199 
He Gly Ala Gly Leu 
1385 



<210> 2 
<211> 106 
<212> PRT 

<213> Thermus thermophilus 
<400> 2 

Val Arg Met Ala Val He Ala Asp Pro Glu Thr Ala Gin Gly Phe Arg 

15 10 15 

Leu Ala Gly Leu Glu Gly Tyr Gly Ala Ser Ser Ala Glu Glu Ala Gin 

20 25 30 

Ser Leu Leu Glu Thr Leu Val Glu Arg Gly Gly Tyr Ala Leu Val Ala 

35 40 45 

Val Asp Glu Ala Leu Leu Pro Asp Pro Glu Arg Ala Val Glu Arg Leu 

50 55 60 

Met Arg Gly Arg Asp Leu Pro Val Leu Leu Pro He Ala Gly Leu Lys 
65 70 75 80 

Glu Ala Phe Gin Gly His Asp Val Glu Gly Tyr Met Arg Glu Leu Val 
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85 90 
Arg Lys Thr He Gly Phe Asp He Lys Leu 
100 105 



95 



<210> 3 
<211> 578 
<212> PRT 

<213> Thermus thermophilus 
<400> 3 

Met He Gin Gly Val He Gin Lys He Ala Gly Pro Ala Val He Ala 

15 10 15 

Lys Gly Met Leu Gly Ala Arg Met Tyr Asp He Cys Lys Val Gly Glu 

20 25 30 

Glu Gly Leu Val Gly Glu He He Arg Leu Asp Gly Asp Thr Ala Phe 

35 40 45 

Val Gin Val Tyr Glu Asp Thr Ser Gly Leu Lys Val Gly Glu Pro Val 

50 55 60 

Val Ser Thr Gly Leu Pro Leu Ala Val Glu Leu Gly Pro Gly Met Leu 
65 70 75 80 

Asn Gly He Tyr Asp Gly He Gin Arg Pro Leu Glu Arg He Arg Glu 

85 90 95 

Lys Thr Gly He Tyr He Thr Arg Gly Val Val Val His Ala Leu Asp 

100 105 HO 

Arg Glu Lys Lys Trp Ala Trp Thr Pro Met Val Lys Pro Gly Asp Glu 

115 120 125 

Val Arg Gly Gly Met Val Leu Gly Thr Val Pro Glu Phe Gly Phe Thr 
130 135 140 
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His Lys He Leu Val Pro Pro Asp Val Arg Gly Arg Val Lys Glu Val 
145 150 155 160 

Lys Pro Ala Gly Glu Tyr Thr Val Glu Glu Pro Val Val Val Leu Glu 

165 170 175 

Asp Gly Thr Glu Leu Lys Met Tyr His Thr Trp Pro Val Arg Arg Ala 

180 185 190 

Arg Pro Val Gin Arg Lys Leu Asp Pro Asn Thr Pro Phe Leu Thr Gly 

195 200 205 

Met Arg He Leu Asp Val Leu Phe Pro Val Ala Met Gly Gly Thr Ala 

210 215 220 

Ala He Pro Gly Pro Phe Gly Ser Gly Lys Thr Val Thr Gin Gin Ser 
225 230 235 240 

Leu Ala Lys Trp Ser Asn Ala Asp Val Val Val Tyr Val Gly Cys Gly 

245 250 255 

Glu Arg Gly Asn Glu Met Thr Asp Val Leu Val Glu Phe Pro Glu Leu 

260 265 270 

Thr Asp Pro Lys Thr Gly Gly Pro Leu Met His Arg Thr Val Leu He 

275 280 285 

Ala Asn Thr Ser Asn Met Pro Val Ala Ala Arg Glu Ala Ser He Tyr 

290 295 300 

Val Gly Val Thr He Ala Glu Tyr Phe Arg Asp Gin Gly Phe Ser Val 
305 310 315 320 

Ala Leu Met Ala Asp Ser Thr Ser Arg Trp Ala Glu Ala Leu Arg Glu 

325 330 335 

He Ser Ser Arg Leu Glu Glu Met Pro Ala Glu Glu Gly Tyr Pro Pro 

340 345 350 

Tyr Leu Ala Ala Arg Leu Ala Ala Phe Tyr Glu Arg Ala Gly Lys Val 

355 360 365 

He Thr Leu Gly Gly Glu Glu Gly Ala Val Thr He Val Gly Ala Val 



ttliE# 2003-3094159 



mm 2 0 0 2 -3 3 7 2 1 2 ^- v : 32/ 

370 375 380 

Ser Pro Pro Gly Gly Asp Met Ser Glu Pro Val Thr Gin Ser Thr Leu 
385 390 395 400 

Arg He Val Gly Ala Phe Trp Arg Leu Asp Ala Ser Leu Ala Phe Arg 

405 410 415 

Arg His Phe Pro Ala He Asn Trp Asn Gly Ser Tyr Ser Leu Phe Thr 

420 425 430 

Ser Ala Leu Asp Pro Trp Tyr Arg Glu Asn Val Ala Glu Asp Tyr Pro 

435 440 445 

Glu Leu Arg Asp Ala He Ser Glu Leu Leu Gin Arg Glu Ala Gly Leu 

450 455 460 

Gin Glu He Val Gin Leu Val Gly Pro Asp Ala Leu Gin Asp Ala Glu 
465 470 475 480 

Arg Leu Val He Glu Val Gly Arg He He Arg Glu Asp Phe Leu Gin 

485 490 495 

Gin Asn Ala Tyr His Glu Val Asp Ala Tyr Cys Ser Met Lys Lys Ala 

500 505 510 

Tyr Gly He Met Lys Met He Leu Ala Phe Tyr Lys Glu Ala Glu Ala 

515 520 525 

Ala He Lys Arg Gly Val Ser He Asp Glu He Leu Gin Leu Pro Val 

530 535 540 

Leu Glu Arg He Gly Arg Ala Arg Tyr Val Ser Glu Glu Glu Phe Pro 
545 550 555 560 

Ala Tyr Phe Glu Glu Ala Met Lys Glu He Gin Gly Ala Phe Lys Ala 
565 570 575 

Leu Ala 



<210> 4 
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<211> 478 
<212> PRT 

<213> Theirous thermophilus 
<400> 4 

Met Asp Leu Leu Lys Lys Glu Tyr Thr Gly He Thr Tyr He Ser Gly 

15 10 15 

Pro Leu Leu Phe Val Glu Asn Ala Lys Asp Leu Ala Tyr Gly Ala He 

20 25 30 

Val Asp He Lys Asp Gly Thr Gly Arg Val Arg Gly Gly Gin Val He 

35 40 45 

Glu Val Ser Glu Glu Tyr Ala Val He Gin Val Phe Glu Glu Thr Thr 

50 55 60 

Gly Leu Asp Leu Ala Thr Thr Ser Val Ser Leu Val Glu Asp Val Ala 
65 70 75 80 

Arg Leu Gly Val Ser Lys Glu Met Leu Gly Arg Arg Phe Asn Gly He 

85 90 95 

Gly Lys Pro He Asp Gly Leu Pro Pro He Thr Pro Glu Lys Arg Leu 

100 105 HO 

Pro He Thr Gly Leu Pro Leu Asn Pro Val Ala Arg Arg Lys Pro Glu 

115 120 125 

Gin Phe He Gin Thr Gly He Ser Thr He Asp Val Met Asn Thr Leu 

130 135 140 

Val Arg Gly Gin Lys Leu Pro He Phe Ser Gly Ser Gly Leu Pro Ala 
145 150 155 160 

Asn Glu He Ala Ala Gin He Ala Arg Gin Ala Thr Val Arg Pro Asp 

165 170 175 

Leu Ser Gly Glu Gly Glu Lys Glu Glu Pro Phe Ala Val Val Phe Ala 
180 185 190 
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Ala Met Gly He Thr Gin Arg Glu Leu Ser Tyr Phe lie Gin Glu Phe 

195 200 205 

Glu Arg Thr Gly Ala Leu Ser Arg Ser Val Leu Phe Leu Asn Lys Ala 

210 215 220 

Asp Asp Pro Thr He Glu Arg He Leu Thr Pro Arg Met Ala Leu Thr 
225 230 235 240 

Val Ala Glu Tyr Leu Ala Phe Glu His Asp Tyr His Val Leu Val He 

245 250 255 

Leu Thr Asp Met Thr Asn Tyr Cys Glu Ala Leu Arg Glu He Gly Ala 

260 265 270 

Ala Arg Glu Glu He Pro Gly Arg Arg Gly Tyr Pro Gly Tyr Met Tyr 

275 280 285 

Thr Asp Leu Ala Thr He Tyr Glu Arg Ala Gly Val Val Glu Gly Lys 

290 295 300 

Lys Gly Ser Val Thr Gin He Pro He Leu Ser Met Pro Asp Asp Asp 
305 310 315 320 

Arg Thr His Pro He Pro Asp Leu Thr Gly Tyr He Thr Glu Gly Gin 

325 330 335 

He Gin Leu Ser Arg Glu Leu His Arg Lys Gly He Tyr Pro Pro He 

340 345 350 

Asp Pro Leu Pro Ser Leu Ser Arg Leu Met Asn Asn Gly Val Gly Lys 

355 360 365 

Gly Lys Thr Arg Glu Asp His Lys Gin Val Ser Asp Gin Leu Tyr Ser 

370 375 380 

Ala Tyr Ala Asn Gly Val Asp He Arg Lys Leu Val Ala He He Gly 
385 390 395 400 

Glu Asp Ala Leu Thr Glu Asn Asp Arg Arg Tyr Leu Gin Phe Ala Asp 

405 410 415 

Ala Phe Glu Arg Phe Phe He Asn Gin Gly Gin Gin Asn Arg Ser He 
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420 425 430 

Glu Glu Ser Leu Gin He Ala Trp Ala Leu Leu Ser Met Leu Pro Gin 

435 440 445 

Gly Glu Leu Lys Arg He Ser Lys Asp His He Gly Lys Tyr Tyr Gly 

450 455 460 

Gin Lys Leu Glu Glu He Trp Gly Ala Pro Gin Ala Leu Asp 
465 470 475 



<210> 5 
<211> 223 
<212> PRT 

<213> Thermus thermophilus 
<400> 5 

Met Ser Gin Val Ser Pro Thr Arg Met Asn Leu Leu Gin Arg Arg Gly 

15 10 15 

Gin Leu Arg Leu Ala Gin Lys Gly Val Asp Leu Leu Lys Lys Lys Arg 

20 25 30 

Asp Ala Leu Val Ala Glu Phe Phe Gly Leu Val Arg Glu Ala Met Glu 

35 40 45 

Ala Arg Lys Ala Leu Asp Gin Ala Ala Lys Glu Ala Tyr Ala Ala Leu 

50 55 60 

Leu Leu Ala Gin Ala Phe Asp Gly Pro Glu Val Val Ala Gly Ala Ala 
65 70 75 80 

Leu Gly Val Pro Pro Leu Glu Gly Val Glu Ala Glu Val Glu Asn Val 

85 90 95 

Trp Gly Ser Lys Val Pro Arg Leu Lys Ala Thr Phe Pro Asp Gly Ala 
100 105 110 
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Leu Leu Ser Pro Val Gly Thr Pro Ala Tyr Thr Leu Glu Ala Ser Arg 

115 120 125 

Ala Phe Arg Arg Tyr Ala Glu Ala Leu He Arg Val Ala Asn Thr Glu 

130 135 140 

Thr Arg Leu Lys Lys He Gly Glu Glu He Lys Lys Thr Thr Arg Arg 
145 150 155 160 

Val Asn Ala Leu Glu Gin Val Val He Pro Gly He Arg Ala Gin He 

165 170 175 

Arg Phe He Gin Gin Val Leu Glu Gin Arg Glu Arg Glu Asp Thr Phe 

180 185 190 

Arg Leu Lys Arg He Lys Gly Lys He Glu Ala Arg Glu Ala Glu Glu 

195 200 205 

Glu Gly Gly Arg Pro Asn Pro Gin Val Glu He Gly Ala Gly Leu 
210 215 220 



mi] 

[HJ2] 

T?$>2>o$£M (W->l-4) i±CBB$fe'fe> fen (V->5-8) ttalkal ine phosphat 
ase-streptavidine^>v>3-^- b^fetr^^o h 
j&sfcf >it $ ttfcVi-ATPase> V - V2 & <£ t>*6Ji fcf Wfc $ titzW fx.- y 
b £#oVi-ATPase, V- >3£ £ t>7li fcT*^ WtS tLTV^V^Vi-ATPase, 
>4£ X OW^Tfi v - # - 1 5 * £ o 
[H3] 

^y'^-y >UH3feL3fee-X|5I<g<Dj|iWF^fc*S!l^L7tJe*"C*So Ate4 
mM ATP. 0.5 mM sodium azide^^T"C^> bf — X<7)|H^"e&&o B-Diisodium azi 
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de^#^£TT\ Bti4 mM ATP> Ci±0.5 mM ATP> Dii0.2 mM ATP^fS'f WtT-X 
[04] 
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V 0 Vi-ATPaseOVif|555**#^i-^>A-9-^^^ h 31, Bt^- 

i k £#m k -r & ewe*- * -a^vi-ATPaseo 
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